Abstract. The paper is devoted to the problem of estimating the transport demand for movements in the cities, taking into account the transportation inside the urban agglomerations. An approach to the formation of a transport model of urban agglomeration based on the combination of several models of transport demand is considered in the article. The author proposes a methodology for estimating the distribution of movements between cities within the agglomeration at the time.
The search for optimal solutions for the development of urban areas requires an appropriate information base, one of the most important components of which is the transport model. The transport model of the city is a geo-information database that takes into account the characteristics of the city's transport system and the features of using the urban area it serves. Based on the parameters of the calculated transport areas, such as the population size, the number of places of employment, etc., and taking into account the mobility characteristics of the population, the transport model allows estimating the number of movements that residents make. Thus, the main purpose of the transport model is to estimate the transport demand for movements, taking into account such characteristics as: − time of the commencement of movements; − mode of movements; − route of movements; − the time spent on movements in general and its individual components, including the time equivalents of the cost of travel, parking, etc. (the generalized cost of movements); − appearance of new elements of the transport system (new road sections, bridges, etc.; − development of the urban areas.
Today, the problem of "uncontrolled proliferation" of territories without taking into account preliminary estimates of subsequent additional loads on the city's transport system is the feature of many Russian cities. One of such examples is the city of Irkutsk, the suburban territory of which (Irkutsk district), taking into account the planned development, by 2030 will have about 200 thousand residents, that is, almost a third of the population of Irkutsk. Thus, a full-scale planning of the development of the transport system of Irkutsk is impossible without taking into account the Irkutsk district.
Considering the problem of assessing the transport demand of Irkutsk, it is impossible not to take into account its external links with neighboring cities (Angarsk, Shelekhov), which also affect the loading of the urban transport system. The ability to take into account such transport links allows moving to problem solving, including: − formation of a system of intra-agglomeration high-speed bypass roads; − development of long-distance public transport system; − increasing the attractiveness of the rail transport as an intercity transport; − formation of a unified network tariff system, etc. The authors of different countries have analyzed a range of problems associated with the assessment of traffic conditions and transport demand for movement within the boundaries of separate sections of the road network and cities in general. In particular, the author of this article has considered some cases of the demand estimation within the boundaries of the urban transport corridor [4] , using modern geo-information source data necessary for transport modeling [13] . At the same time, methods for modeling the transport systems of the urban agglomerations are not yet analyzed in details in the specialized literature. At the same time, in Russia, only the models of transport demand for intra-urban movements are currently used. In order to develop approaches to the assessment of transport demand for movements within the agglomeration, the transport system is proposed to be presented in several ways ( Figure 1 ) when: − External links are presented as a virtual cordon district; − The city is connected with external communication in the form of a suburban transport corridor; − Two cities are connected by a suburban transport corridor.
The second of these methods allows taking into account in detail the movements formed along the corridor, and the third -in addition, allows considering the movements between individual cities. The third method is especially attractive for solving problems of increasing attractiveness of public transport for long-distance traffic.
To build a transport model of the agglomeration, it is proposed to use a combination of transport demand models, including: individual demand models within each of the cities, a demand model within a suburban transport corridor, demand models for movements to the city from areas along the transport corridor (and vice versa), and a demand model for the movements between the two cities. The Figure 2 conditionally presents the gravity functions in the composition of the mentioned above models of demand for the movements. The gravity function within the transport corridor is proposed to be evaluated on the basis of special methods for reconstructing transport correspondence matrices [13 -14, 17, 20] . The gravity function between cities is proposed to be formed taking into account the existing functions of gravity (usually estimated by the results of the population questionnaires) and the parameters of the transport system that determine the time spent on traveling between the boundaries of the cities.
The Figure 3 presents the results of the household questionnaires in the cities of the Irkutsk agglomeration. The analysis of the results of the population survey confirmed the presence of a shift in the actual distribution of movements at the time costs associated with an increase in the expenditure of time for all long-distance traffic.
As a result, as the main conclusion, it is proposed to conduct additional studies that will allow presenting the formalized approach to the creation of the gravity functions for the longdistance movements, taking into account particular modes of transportation and the parameters of the transport system that determine the mutual distance between the cities of the metropolitan area.
